Flexibacter tractuosa [Lewin, 1969] was reclassified as Marivirga tractuosa. Flexibacter tractuosus NBRC 15981 T was reclassified herein by using a polyphasic taxonomic approach. Cells of the strain were strictly aerobic, Gram-stain-negative, slender rods, which were motile by gliding. The major respiratory quinone was menaquinone-7 and the predominant (>5 %) cellular fatty acids were iso-C 15 : 0 , iso-G- 
species of the genus Marivirga, named Marivirga harenae sp. nov. The type strain is JK11
T (=NBRC 15981 T =NCIMB 1429 T ).
Nakagawa et al. [1] revealed heterogeneity among the genera Flexibacter, Flexithrix and Microscilla based on 16S rRNA gene sequence analyses. Their phylogenetic studies revealed that Flexibacter tractuosus was quite heterogeneous and diverged into four distinct groups. Flexibacter tractuosa [2] was reclassified as Marivirga tractuosa, with NBRC 15989 T as the type strain, while 'Microscilla sericea' [2] was reclassified as Marivirga sericea, with NBRC 15983 T as the type strain [3] . Since then, Marivirga atlantica [4] and Marivirga lumbricoides [5] have been added to the genus. Strain JK11
T (=NBRC 15981 T ) of Lewin and Lounsbery [2] was isolated from brown sand collected from Moreton Bay, Queensland, Australia. It was identified originally as belonging to [Flexibacter tractuosa] based on its DNA G+C content, pigment type and phenotypic characteristics. According to 16S rRNA gene sequence analysis, NBRC 15981 T was closely related to the genus Marivirga in the family Flammeovirgaceae. However, the taxonomic position of strain NBRC 15981 T has not been clarified. In this study, we investigate the taxonomy of strain NBRC 15981
T by using a polyphasic approach.
Gliding motility was determined by using the hanging drop method [6] . Anaerobic growth on marine agar 2216 (MA2216; Difco) was assessed by using the Anaeropack system (Mitsubishi Gas Chemical) at 30 C for 11 days. Colony morphology was determined by cultivating NBRC 15981
T on MA2216 at 30 C. The ability to degrade alginic acid, CM-cellulose and agar was investigated according to the methods of Lewin and Lounsbery [2] . Furthermore, nitrate reduction, and degradation of casein, chitin, DNA, Tween 80 and L-tyrosine were assessed according to Barrow and Feltham, [7] with 0.2Â LBM agar [LB agar prepared with artificial seawater (Aquamarine; Yashima Pure Chemicals); [8] ] as the basal medium. Degradation of crystalline cellulose (i.e. filter paper) and starch, as well as production of H 2 S and indole, were investigated based on the methods of Smibert and Krieg [9] using 0.2Â LBM medium. The ability to degrade inulin and yeast cells was investigated on 0.2Â LBM agar containing 1 % inulin or 0.5 % (w/v) yeast cells, respectively. Catalase activity was tested by mixing cells from colonies grown on MA2216 plates with 3 % (v/v) hydrogen peroxide on a glass slide. Oxidase activity was tested by spotting the cells onto a cytochrome oxidase strip (Nissui Pharmaceuticals). Growth at C (at 5 C intervals), at 38 C and at pH 3-11 (at 1 pH unit intervals, adjusted by using HCl or NaOH) was assessed in 0.2Â LBM broth. The NaCl range for cell growth was determined by using 0.2Â LB medium supplemented with 0, 1, 3, 5, 7, 10, 12 or 15 % (w/v) NaCl. Utilization of sole nitrogen sources was examined by using a medium containing 1 g glucose and 0.2 g sodium acetate per litre of 70 % artificial seawater (pH 7.2), which was supplemented with one of the following: peptone ( Genomic DNA extraction and 16S rRNA gene sequencing were performed as previously described [1] . The obtained sequences were aligned with those of representative members of the family Flammeovirgaceae by using the Muscle program integrated in the MEGA 6 software (www.megasoftware.net/) [11, 12] . Gaps in the sequence were removed by using the BioEdit sequence alignment editor (www.mbio. ncsu.edu/BioEdit/bioedit.html). A phylogenetic tree was reconstructed on the basis of the neighbour-joining method [13] with calculated K nuc values [14] and maximum-likelihood algorithm [15] in the MEGA 6 software. The almostcomplete sequence of the 16S rRNA gene from positions 28 to 1446, according to the Escherichia coli numbering system [16] , was determined for NBRC 15981
T . Analysis of this sequence with the neighbour-joining method showed that NBRC 15981
T clustered with Marivirga sericea NBRC 
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15983
T and Marivirga tractuosa NBRC 15989 T (Fig. 1) . The topology of the maximum-likelihood tree was essentially the same (Fig. S1 , available in the online Supplementary Material). The 16S rRNA gene sequence similarities of strain NBRC 15981
T to these two strains were 98.5 and 98.8 %, respectively. The next closest relatives of NBRC 15981 T were the type strains of M. lumbricoides and M. atlantica (96.1 and 95.1 % similarity, respectively). DNA-DNA hybridization experiments were carried out in microplate wells by using photobiotin-labelled probes as described by Ezaki et al. [17] . T were grown on MA2216 for 2 days at 30 C. JCM strains were received from the RIKEN BRC through the National Bio-Resource Project of the MEXT, Japan.
Fatty acid methyl esters were prepared by the classical method according to the standard protocol described in the 
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Flexibacter flexilis NBRC 15060 T (AB680763) Microbial Identification System (Microbial ID) and analysed by GC (GC system model 6890 N; Agilent Technologies), according to the standard protocols of the Microbial Identification System with the Aerobe database (TSBA6, version 6.2B) of the Sherlock Microbial Identification System (Microbial ID) [19] . The major fatty acids (>5 % of the total) of strain NBRC 15981 T were iso-C 15 : 0 , iso-G-C 15 : 1 , iso-C 17 : 0 3-OH and summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) ( Table 2 ). Summed feature 3, which could not be separated by GLC with the MIDI system, was identified as C 16 : 1 !7c by GC-MS (GC system model 6890 and MSD model 5973; Agilent Technologies). The respiratory quinones of strain NBRC 15981 T were extracted as described by Nakagawa and Yamasato [20] and determined by using an LC-MS spectrometer (8000a; Shimadzu). The major respiratory quinone was menaquinone-7 (MK-7), which was in line with all members of the family Flammeovirgaceae [6, 20] . Using the bathochromic shift test in the presence of 20 % (w/v) KOH [6, 21] , flexirubin-type pigments were not detected in NBRC 15981 T , which is also characteristic for the genus Marivirga. The polar lipids of strain NBRC 15981 T , M. sericea NBRC 15983 T and M. tractuosa NBRC 15989 T were analysed as described by Tamura et al. [22] . For strain NBRC 15981 T and M. tractuosa NBRC 15989 T , the polar lipid pattern indicated the presence of a phosphatidylethanolamine, two unidentified aminolipids, an unidentified glycolipid and five unidentified polar lipids (Figs 2 and S2 ). In contrast, M. sericea NBRC 15983
T contained phosphatidylethanolamine, two unidentified aminolipids, an unidentified glycolipid and four unidentified polar lipids. Strain NBRC 15981 T could be differentiated from both Marivirga species by the existence of the unidentified polar lipid L2 (Fig. 2) .
In the phylogenetic analysis of the 16S rRNA gene sequences, strain NBRC 15981 T was part of the Marivirga cluster. Although 16S rRNA gene sequence similarities were more than 98.5 % among strain NBRC 15981 T , M. sericea NBRC 15983 T and M. tractuosa NBRC 15989 T , their DNA-DNA relatedness values were less than 16 %, indicating that NBRC 15981
T constituted an independent species. In addition, strain NBRC 15981 T , M. sericea NBRC 15983 T and M. tractuosa NBRC 15989 T can be differentiated from each other based on the polar lipid profile, the activity of a-chymotrypsin, as well as a-glucosidase and b-glucosidase, and several other phenotypic properties, which are summarized in Table 1 . Accordingly, strain NBRC 15981 T represents a novel species within the genus Marivirga, for which the name Marivirga harenae sp. nov. is proposed. Acid is weakly produced from glycerol, fructose, methyl a-D-mannoside, N-acetylglucosamine, lactose, melibiose, inulin, raffinose, xylitol, 2-ketogluconate and 5-ketogluconate. Positive or weakly positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cysteine arylamidase (weakly), acid phosphatase and naphthol-AS-BI-phosphohydrolase activities. The major respiratory quinone is MK-7. Predominant cellular fatty acids are iso-C 15 : 0 , iso-G-C 15 : 1 , iso-C 17 : 0 3-OH and C 16 : 1 !7c. The polar lipid pattern comprises phosphatidylethanolamine, several unidentified aminolipids, glycolipids and polar lipids. The complete fatty acid composition of the type strain is shown in Table 2 .
The type strain is NBRC 15981 T (=JK11 T =NCIMB 1429 T ), isolated from brown sand collected from Moreton Bay, Queensland, Australia. The G+C content of the genomic DNA of the type strain is 35.8 mol%.
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